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(54) Method, apparatus, and control apparatus for wireless communication 



(57) To ensure wireless transmission among 
respective communicating apparatus when constructing 
a local area network with a plurality of wireless commu- 
nicating apparatus. Under the control of control station 
(10), a wireless signal of frame structure is transmitted 
between communicating stations (20) and (30). The 
wireless signal of frame structure has a managing 
region and a data transmitting region. In the managing 
region, a test signal for checking quality of communica- 



tion among a plurality of communicating stations and 
communication quality information representative of 
quality of communication among the plurality of commu- 
nicating stations are transmitted. In the data transmit- 
ting region, isochronous data or asynchronous data is 
transmitted under the access control of the control sta- 
tion. 
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Description 

[0001] The present invention relates to a wireless 
communication method which is suitable for construct- 
ing a local area network (LAN) among a plurality of 5 
equipments, where various information is transmitted by 
e.g. a wireless signal, as well as a wireless communi- 
cating apparatus and a wireless communication control 
apparatus to which the wireless communication method 
is applied. io 
[0002] When a local area network is constructed 
within a comparatively narrow area such as a house- 
hold, an office or the like so that, among the plurality of 
equipments such as various video equipments, ■ per- 
sonal computers, its circumferential devices, and so on is 
transmitting data which is handled by those equipments 
can be performed, a wireless transmitting/receiving 
apparatus may be connected to each of these equip- 
ments for allowing the data transmission to be per- 
formed by wireless instead of making direct connection 20 
among those equipments by some signal lines. * 
[0003] Constructing the local area network by wireless 
transmission enables a system configuration. to be sim- 
ple without any need to directly connect each equip- 
ment by signal lines and the like. ; 25 
[0004] Incidentally, when three or more wireless trans- 
mitting /receiving apparatus (communicating apparatus) 
are provided to construct the local area network,- the 
CSMA (Carrier Sense Multiple Access) method or the 
polling method has heretofore been employed in gen- 30 
eral as an access method. . ' ■ 
[0005] In case of the GSMA method, transmitting data 
containing a sender's address and a receiver's address 
is processed to be transmitted to all other communicat- A 
ing apparatus within that network: On a receiving side, if - 35 
received data is decided to be those addressed to one's *< 
own station from judging the receiver's address con--' 
tained in transmitted data, the data is processed to be < 
acquired. In case of the polling: method, a control station ' • 
for controlling the communication is provided and the, 40 
control station inquires from each communicating appa- ■ 
ratus if any transmitting data is present; If the transmit- 
ting data is present, the control station gives a 
transmitting right to a corresponding communicating " 
apparatus for making it to perform the communication. - 45 
[0006] In any conventional communication method, " : 
the communicating apparatus side which intends to - 
transmit data may transmit without knowing whether or 
not a receiving side can receive a wirelessly transmitted " 
data and if the receiving side is unable to receive, wire- so 
less resources will be wasted. Moreover, a problem has 
been raised in which each communicating apparatus - 
cannot estimate that to what degree of the quality com- ■ 
munication with a communicating companion can be 
made and so- it cannot determine in what conditions 55 
data should be transmitted: 

[0007] Accordingly, when the local' area network was -' 
constructed for making the wireless transmission in the i*' 



past, the companions with whom each wireless commu- 
nicating apparatus can communicate were limited to 
those located within such a near distance that data can 
securely be transmitted wirelessly. Thus, in case of the 
system by wireless, it was possible to construct the local 
area network within very narrow area only. 
[0008] Particularly, in recent years, data to be wire- 
lessly transmitted through such a local area network 
involves many data which require a very large transmit- 
ting capacity (e.g. several Mbps to dozens Mbps or so ) 
such as video signal made into digital data, various pro- 
gram data for computer and the like. In order to ensure 
the transmitting capacity which is enough to process 
such data,- it is necessary. to utilize a very high transmit- 
ting, band (e.g. about 5 GH 2 ). On the other hand, the 
wireless communicating apparatus for constructing. the 
local area network is limited in its transmitting output 
and so* in case of the apparatus which can be installed 
without permission, a wirelessly transmissible distance 
will become a "very short distance (e.g.- from several 
meters: to ;dozens> meters or so), so that if a distance 
between the- wireless communicating ■ apparatus 
exceeds the- distance allowing the wireless transmis- 
sion, the receiving side cannot process to receive data 
-correctly. * . 
[0C09] In view of the foregoing points, an object of the 
present invention is to ensure the wireless transmission 
among respective communicating apparatus when con- 
structing the- local area network with a plurality of wire- 
less communicating apparatus. - 
[0010] * According to an aspect of the present inven- 
tion; there is provided a wireless communication 
method, in which a wireless signal having a frame struc- 
ture is transmitted by wireless communication under the 
control of a control station, the frame structure of the 
wireless signal includes a managing region and a data 
transmitting region. In the managing region, transmitted 
are a test signal for checking the quality of communica- 
tion among a plurality of communicating stations and 
communication quality information representative of the 
quality of communication among the plurality of commu- 
nicating stations, in the* data transmitting field, iso- 
chronous data or asychronous data is transmitted under 
the access control of the control station. . 
[0011]' According to the wireless communication 
method of the present invention, each communicating 
station can know the quality of communication with 
other -communicating station within the system by 
receiving the test signal, the communication quality 
information among the respective communicating' sta- 
tions is produced on the basis of the quality of informa- 
tion, and then transmitted to each communicating 
station, so that each communicating station can esti- 
mate conditions of communication within the system. 
[0012] There is provided a wireless communicating 
apparatus according to another aspect of the present 
invention, which comprises a controller unit for control- 
ling 1he cdm munication in a frame cycle established by 
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a control apparatus for making the access control and a 
communication processor unit for transmitting or receiv- 
ing, Under the control of the controller, in the managing 
region established in a first timing section within the 
frame cycle, the test signal for checking the quality of 5 
communication with other wireless communicating 
apparatus and a test result based on the test signal. 
[0013] According to the wireless communicating 
apparatus of the present invention, the wireless^commu- 
nication with othercwireless communicating apparatus is 10 
made injhe frame, cycle and; in. the managing region 
within the frame cycle, the- quality; of communication*, 
with other wireless communicating .apparatus cart beif 
checked -based on* the test signal.: The checked test , 
result can also be transmitted to the control apparatus,! ,15 
and the like. .cv 
[0014}. Moreover, the wireless communication control 
apparatus according/to the present invention comprises- > 
a controller unit for -making communication among, a u\ 
plurality of wireless communicating apparatus to- be per-l , s 2o 
formed in a frame cycle, establishing a managing field:m> . 
a region timing section within the frame cycle and estab4 j ; 
lishing a data transmitting region in ; a second- timing, -a x.. 
receiver unit for receiving in. the managing region, tnf or- \ . 
mation which is transmitted from each of the wireless oj25 ■ 
communicating - apparatus and is , representative ofoa >j 
test result of conditions ^of communication with other. , 
wireless communicating, apparatus, and a transmitter^ 
unit* for producing -communication quality- -information 
from a result of decision by thexontrollersunit.decidingr^tso 
the received information representative of the test resfulfcOj 
and transmitting the. produced communication quality ;r 
information on the managing region. . - 
[0015] According to a further aspect of the .present 
invention, there is provided' a wireless, communication; 35 
control apparatus, -.. in the managing region .within, the v - 
frame cycle, the communication quality information ^epT-. 
resentative of . conditions of communication among the* 
wireless communication apparatus under the wireless 
communication control of.thecontrol apparatus is trans- . .40 
mittedr and each of. the wireless communication appara* 
tus side can grasp* conditions; of communication within '* 
the communication network. . s ... > , 

[001 6] The invention will be further described by way 
of example with reference to the accompanying draw- 45 
ings, in which:- 

FIG. .1: is a block diagram showing tbeconfiguration ' 
♦ of each communicating station and a control station. : 
according to a. first embodiment of the present -so 
. invention; ; - „■■» ^ ■ 

FIG. 2 is a block diagram showing an example of o 
the configuration of a receiver. unit according- to^the 
first embodiment of the present invention; . . > jt r 
FIG. 3 is an explanatory diagram showing an exam- ^55 
pie of the system configuration according to the first y 
embodiment of the present invention ; • ■. >. , 

FK3. 4 is an explanatory diagram showing, an- exam:-.. . 



pie of control according to the first embodiment of 
the present invention; 

FIGS. 5A to 5D are each an explanatory diagram 
showing the frame structure of the transmitting sig- 
nal according to the first embodiment of the present 
invention; 

FIG. 6 is a flow chart showing the processings in 
the control station according to the first embodi- 
ment of the present, invention; 
FIG. 7 is a flow chart showing the processings in 
the, communicating.. Station according to the first 
embodiment of the present invention; 

. FIG. 8 is an. explanatory diagram showing an exam- 
ple of totaling the test results according to the first 
embodiment ;of the present invention; < 
FIG. 9 is a block diagram* showing the configuration . 
of each communicating station and a control station 
according to' a second embodiment of the present, 
inyention; . >. >-...- ^ 

(FIGS. 1 0A- and 10B are. each an explanatory dia- 
gram showing the frame structure of the transmit- 
ting* signal [according to the second embodiment of 

fAhe present, invention; 

RIG 1-;1.is allow chart showing the processings in * 
the control station according to the second embod- - 

- irnentof the present invention; and 
iFIG.^^ris a flow chart showingvthe processings in 

'.itfoe.communicating station according to the second, 

t embodiment of the present invention. 

[0017] A first embodiment according to. the present 
invention -will now be described below with reference to 
Figure Vto Figure 8. . r 

[0018] The present example is such that the present 
• invention js applied to a system for transmitting and 
receiyingvvideo data or, computer data or the like in a 
household and the like in a. household and the like. A 
system configuration of. a network .according to the 
present: example will be:described;first with reference to. 
Figure 3.Jn;this case, as is shown in Figure 3, a plurality 
(seven in.this example) of wireless nodes WN1, WN2, 
...,WN7 are arranged in a given area within the house- 
hold. Each of the, wireless node WN1 , WN2, .... WN7 
forms a wireless communication apparatus for transmit- 
ting and receiving wireless signals. A^video tape deck 1 
is connected to the wireless node WN1 , A first monitor, 
or video receiver 2 is connected to the wireless node 
WN2. A video disc player 3 is connected to the wireless 
node WISI3.. A tuner 4 is connected -to the wireless node 
:WN5. ;A second monitor, or video receiver 5 is con- 
nected to the wireless node* WN6;.To the wireless nodes 
WN4 and WN7 is connected no particular equipment. In 
Figure 3, when, the wireless transmission is- possible 
among respective nodes, those noders are connected 
by a line and shown. Between nodes which are not con-, 
nected directly by a line no direct wireless transmission ? 
is allowed due to a long transmission distance and. the 
like: .;.•■• 
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[001 9] In the present example, one of the seven wire- 
less nodes WN1 to WN7 is established to be a control 
station. The wireless node established as the control 
station is in principle such one that is arranged at a posi- 
tion which allows a direct communication with all other 5 
wireless nodes within the system. In case of the exam- 
ple shown in Figure 3, the wireless node WN4 which is 
positioned nearly at the center is established as the . 
control station. As is shown in Figure 4 t it is arranged 
that the direct wireless transmission of control signals 10 
can be made from the wireless node WN4 to all other 
wireless nodes WN1 to WN3, WN5 to WN7 and. data 
transmission between the respective nodes is per-^ 
formed by a command based on the control signal frorn 
the control station WN4. An individual address is 75 
assigned beforehand to each of the wireless nodes 
WN1 to WN7 (or the address may be determined under - 
the control of the control station). These addresses are 
used to specify senders, destinations. and the like of : 
transmitted data. 2 o 
[0020] For the wirelessly transmitted data by the sys- - 
tern of the present example, two kinds of data are pre- 
pared, i.e. so-called asynchronous data which is* 
transmitted asynchronously and so-called isochronous • 
data which is- transmitted continuously Comparatively ; 25 
short data such as various control commands. of com-, 
puter, etc. are transmitted, as the asynchronous data, v 
Comparatively large capacity of data such as video data- * • 
and audio data are transmitted as the isochronous/data." : 
[0021] The thus configured system enables various 30 
data such , as video data or the like to be transmitted ; x- 
among the equipments 1 to 5 connected to the associ- ■ : u 
ated nodes. , , - * : . . 1 

[0022] Next, referring to Figure.1 , a specific conf igura- *■ 
tion of the wireless communication apparatus forming - 35 
each- node will be described. To simplify the description, ^ 
Figure 1 shows two nodes (wireless communication 
apparatus) for performing datairansmission by wireless ' • 
and a node (wireless communication control apparatus) * 
for controlling communications- between -these two <o 
nodes. In this example; the node for controlling commu- - 
nications is shown as a wireless control -station 10 and- . 
the two nodes for .performing data transmission are 
shown as a first wireless communicating station 20 and 
a second wireless communicating station 30. : 45 
[0023] The wireless control station 10 comprises a 
controller 11 to perform the communication control 
processing. A data base 12 storing data to be used for 1- 
control by the controller 1 1 is connected to the controller ' 
1 1 . A control signal produced by the controller 1 1 is sup- so 
plied to a transmitter 13 which processes it for transrnis-c j. 
sion. . Then, the .control signal processed for 
transmission is supplied to an antenna 15 through a c 
change-over switch .14 and transmitted by wireless from 
the antenna 15. Control signals transmitted to the con- .-55 
trol station from other stations such as the wireless 
communication' stations 20 and 3a are received by the : 
antenna 15 and supplied through the change-over . ~- 



switch 14 to a receiver 16 which operates to demodulate 
the received signal and supplies the received signal 
demodulated to the controller 11. 
[0024] The first and second wireless communicating 
stations 20 and 330 are of an identical configuration and 
have data input-output interface units 22 and 32, 
respectively. The Interface units 22, 32 process received 
data at input terminals 21 , 31 to convert the same into 
transmitting data in the respective interfaces units 22, 

32 and supplies the processed data to a transmitters 23, 

33 which process the same the same to make transmit- 
ting signals. The transmitting signals are supplied 
through change-over switches 24, 34 to antennae 25, 
35 from which the transmitting signals are transmitted 
by wireless. 

[0025] Wireless signals received by the antennae 25. 

35 are supplied through the change-over switches 24, 
34, to the receivers 26, 36 which process to demodulate 
the same into received data. The received data are sup- 
plied to the data I/O interface units 22 ; 32 which convert 
the same into serial data, etc. of a predetermined format 
for outputting them from output terminals 27, 37. In this 
case, the transmissive processing by the transmitters 
23, 33 and the receptive processing by the receivers 26, 

36 are arranged to be controlled by controllers 28. 38 
included.in each of the wireless communicating stations 
20, 30. When the signals received by the receivers 26, 
36 are- a- control signal, it is supplied to the controllers 
28, 38 which decides the control information to control 
into its corresponding condition. Further, when the con- 
trol information is required to be transmitted to other sta- 
tion such as the control station or the like, the controllers 
28, 38 supply the control information to the transmitters 
23, 33 for. transmitting the same by wireless. -' 

[0026] In addition, while this example is arranged so 
that the antennae 15, 25, 35 of respective stations' are 
connected to the transmitter / receiver circuits through ' 
the change-over switches - 14, 24, 34 and the transmis- 
sion/reception are performed on time division method, 
the antenna and the transmitter / receiver circuits may i 
be connected through those other than the switch. * 
[0027] Moreover, the receivers 16, 26, 36 included in 
the control station 10 and each of the wireless commu- ; 
nicating stations 20, 30 each have an anangement for 
detecting receptive conditions. Specifically, as shown in 
Figure 2, the receiver "26 of the first wireless communi- 
cating station 20 is arranged so that a received signal of 
a given frequency supplied from the antenna side 
through a terminal 26als converted into an intermediate 
frequency signal (or abase band signal) by a frequency 
converter unit 26b and the converted signal is supplied 
to a demodulator unit 26c which processes to demodu- 
late it. The thus demodulated signal by the demodulator 
unit 26c is supplied to a- decoder unit 26d which oper- 
ates to decode the transmitted data. The decoded data 
is supplied from an output terminal 26e to a subsequent 
stage circuit (interface unit 22) and also supplied to the 
controller < unit 28; The decoder unit 26d performs a 
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decoding processing matched to an encoding system •. 
on the transmitted signal, the Viterbi decoding process- 
ing in this case. Furthermore, the decoder unit 26d per- 
forms an error correcting processing using an error 
correction code or the like added to the transmitted sig- 
nal. 

[0028] In this example, the intermediate frequency 
signal (or the base band signal) which is frequency-con- 
verted by the frequency converter unit 26b is supplied to 
a received power detector unit 26f . which detects a 
received power (level)- of that signa'. Data of the 
received power detected is supplied to the controller- 
unit 28. The likelihood (degree of certainty on informav 
tion) when the decoder unit 26d performs the Viterbi 
decoding is estimated by a likelihood estimator unit 26g. 
Data of the estimated likelihood is then supplied to theiji 
controller unit 28. Further, an error correction .rate when . 
the decoder unit 26d performs the error correction is 
produced within the decoder unit 26d. Data of .that error 
correction rate (i.e. data indicating ardegrerecof error of-" 
received data) is also supplied to the controller* unit 28; \ 
[0029} The controller unit 28 .decides the ;recepjive 
condition on the basis of data of the received power, . 
data of the likelihoDd and data of the error correction 
rate which are supplied thereto.;. The deciding ;Qf the 
receptive condition is performed when foe ; below, 
described test signal is transmitted at a timing controlled : 
by the control station and . as \oi whether or not the con^ ; 
dition is such that, signals can. correctly be received. \ 
From data of the decided receptiver-Cpnditiomethe cori-:: 
troller unit operates, to produce, aytest result .data. .The v 
test result data produced is supplied- to the .transmitter *: 
unit 23 at a predetermined timing and then- transmitted , 
to the control station side by wireless. Theprocessingito , . 
transmit the test result data by wireless will be*:: 
described below. . - : r , — . : 

[0030] Concerning other stations r .10. and 30, the- c 
receivers 16, 36 each have the same configuration and = 
the controller 1 1 ; 38 in the respective stations operates 
to produce the test result data onthebasis of the recep* 
tive condition date supplied thereto. The second wire-, 
less communicating station. 30 transmits wirelessly the; 
produced test result data to thf? control station 1 0 in the : 
same way as the first, wireless communicating: station 
20, whereas the wireless control station 10 stores; the; 
produced test result data in the data base 1 2 of the con- 
trol station 10. The test result data transmitted wire- * 
lessly from, each station to the wireless control station 
1 0 are also stored in the data base 1 2. On this occasion, - 
under the control of controller unit 1 1 within the wireless i 
control station 10, the test result data from each station 
are summed up and stored in the data base 12 as a 
data indicating conditions of communication among the 
stations within the network forming the system of this 
example. . : - 

[0031] Further, in this example, the wireless control 
station 10 is shown as a station which controls the com- , 
munication only, but the wireless-control station 10 may . , 
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be provided with the I/O interface which transmits data 
supplied from the equipments connected thereto and 
supplies received data to the equipments connected 
thereto in order to make it possible to transmit and 
receive the asynchronous data or the isochronous data. 
[0032] The wireless transmission of the data (asyn- 
chronous data or isochronous data) between the first 
wireless communicating station 20 and the second wire- 
less communicating station 30 which are configured in 
this manner is performed under the control of the wire- 
less control station 10: Describing below the wireless 
transmission prbcessing under the control of the wire- 
less cdntrol station 10, first of all, signals transmitted on 
the System of this example are defined to be those hav- 
ing a frame structure in' which a frame is repeated in a 
predetermined cycle,' the cycle of the frame being 
established under the control of the control station 10. 
Figure 5 showi the frame structure established in the 
system of this example. As is shown in FIG.5A, a mah : 
aging region is provided at the head of one frame and 
the remaining section is used as a data transmitting 
region., ^ '> : - : ' f- 

[0033] ^ FIG. 5B- shows details of 'the managing region 
where a frame synchronizing signal, a test signal, test 
result information, communication; quality information- 
and a,:systerrKparameter are transmitted in this order 
from-.the head portion. Jn this case, the frame synchro- 
nizing signal, the ^communication quality information 
and the system parameter are signals transmitted from 
. the wjreless:control station .1 0. Each wireless commurii- 
catiog.station reeeives^the frame synchronizing signal to 
decide the frame cycle. ' < v * 

[0034] In sections of the test signal and the testf result' 
information, corresponding' signals are transmitted in a 
. predetermined order from other wireless communicat- 
ing stations. In this regards when the r maximum number 
of the: communicating stations -which can be installed 
within the, ; network- system. of rthis example -is n (n: an 
arbitrary integer}, a section of the test signal and a sec- 
tion of the test result information are each divided into n 
parts respectively, as shown in FIG. 5C. The divided 
respective parts :are assigned to respective- stations 
existing in the system network. In case Of the present 
example; because it is the system whose network is 
comprised of seven stations WN1 to WN7 as shown in 
Figure 3, n is set seven or more. Thus, at least these' 
seven stations WN1 to WN7 have the test signal section 
and the lest result information section- assigned to them. 
[0035] In the test signal, section assigned to each com-' 
municating station, the transmitter; unit of that station 
operates to transmit the predetermined^ test signal for 
transmitting the test signal by wireless. On this occa- 
sion, transmission -requirements such as transmitting 
power of the test signal from each station are basically 
established to be equal. Contents (information) of trans- 
mitted signals may be the same for each station, or it 
may, be such information that respective station 
addresses are added for each station. 
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[0036] The test signal transmitted from each commu- 
nicating station is received and processed by all other . 
communicating stations within the system, which decide . 
the receptive conditions based on data of the received 
power, the likelihood and the error correction rate at that 5 
time. In this case, because a timing for transmitting the 
test signal is assigned in turn to each communicating 
station within the system, the receptive conditions 
decided by each communicating station will determine 
whether or not receptive conditions of signals from all w 
other communicating stations within the system are cor- 
rectly receivable conditions, and on the basis of a result « 
of the determination the test result data is produced. 
[0037] Subsequently, the test result data produced at 
each communicating station is transmitted by wireless rs 
on the test result information section assigned to each. 
communicating, station and the test result information is 
received by the control station. When receiving the test. ... 
result information from each communicating station, the. 
control station sums up the test result information from 20 
each station to produce the communication quality infor-' 
mation, within the network. Figure 8 shows an example * - 
of summing up the communication quality information,- 
in which "1" data shews that a direct communication; * 
among the stations is possible and "0" data 'shows that .25 
the direct communication among the stations is Jmpos-. - * 
sible. The example shown in Figure . 8 corresponds to ■ ■ 
the example of network conf iguratioashowh in Figure s. : 
In other, words; .when, the only nodes connected by a* - 
straight line among the nodes WN1-to WN7 can* make -v. so 
the direct communication ..one another asrShown in Fig-', ] 
ure 3, the only data in sections become M " data and the? r 
data in other sections become "0" data. .. - : 

[0038]. Further, in the example of :Figure 8, on the 
assumption that transmissive conditions from one sta-. .35 
tion to the other station is equal to transmissive condi- 
tions from r -the other station to the one station, • 
transmissive conditions between the two stations is indi- - 
cated by one data, whereas if transmitting, power of; ; 
each station is different, for example, the transmissive yto 
conditions from one station to the other station and the v 
transmissive conditions from the other station to the one 
station may be indicated by separate data to be totaled:-; 
[0039] Returning-again to the description of Figure 5, - 
the thus totaled communication quality information by 45 
the control station is wirelessly transmitted to all conv 
municating stations within the system on the communi- • 
cation quality information section of the managing 
region shown in FIG. 5B. The communicating stations' 
other than the control station within the system store the so 
communication quality .information in a memory of the ? 
controller unit and use the stored data when determin- 
ing the station to which: the direct transmission can be 
made from one's own station. 

[0040] On the system parameter section, the control 55 
station transmits information on various parameters of r- 
the network system, which information needs to be noti--.. -t 
fied to each station. When receiving these system* 



parameters, the communicating stations except the 
control station cause its controller unit to set various 
items indicated by those parameters in the correspond- 
ing states. 

[0041] When the so far described managing region 
has finished, the remaining section within the frame 
goes to the data transmitting region. In this data trans- 
mitting region, . transmission of the data (asynchronous 
data or isochronous data) among the communicating 
. stations is performed under the control of the control 
station. In case of this example, supposing that the 
communication among the respective stations takes 
place under the polling control of the control station,* the 
control station transmits first a mediating signal for call- 
ing each station in turn as shown in D of Figure 5. If the 
communicating station of an address specified by the 
mediating signal has any data to be transmitted to other 
station, the control station operates to transmit that 
data. If there is no data to be transmitted or the asyn- 
chronous data has been transmitted, the control station 
transmits the mediating signal for calling another station 
of next address and causes each communicating sta- 
tion to transmit data sequentially. Moreover, if the data 
to be transmitted from each communicating station is 
the isochronous data such as video data or the like; the 
control station causes, transmission of that isochronous 
data to be temporarily interrupted and transmits the 
mediating signal so that transmission of the asynchro- 
nous data from other station can cut in. Such process^ 
ing of data transmission is repeated as long as the data 
transmitting. ' region continues. • When the managing 
region of next frame is entered, the processing of data 
transmission is interrupted to perform the aforesaid 
processing in the managing region, and when the data 
transmitting field of the frame is entered, the processing v 
of data transmission is resumed. In addition, for the 
transmission method " of the intermixed isochronous ' 
data- and asynchronous data, the communication 
method, e.g. prescribed as IEEE 1394 is known. 
[0042] Next, the processings of the control station arid 
the * processings of the communicating' station per- 
formed in every frame cycle under the frame structure of 
the present example will now be described with refer- 
ence to' fiow charts of Figure 6- and Figure 7. -The 
-processings performed by the control station will be 
described first; based on the flow chart of Figure 6. At 
the head of one frame, the control station performs the " 
transmissive processing of the frame synchronizing* sig- 
nal (step 101): The conte station waits during the test • 
signal section, i.e. a section next to the frame synchro- 
nizing "signal section, receives the-test result information 1 
transmitted during next test result information section s 
(step 102), sums up the received test result information 
to produce the communication quality information and 
transmits the produced communication quality inforrna- 
tion(step 103). Next, the transmissive processing of sys- 
tem ■ 'parameters is performed during the system 
parameter section (step 104) and processings in the r 
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managing region will finish. 
[0043] When the data transmitting region is entered, 
the control station operates to transmit the polling signal 
(mediating signal) for calling each communicating sta- 
tion in turn (step 105) and decides by transmitting the 5 
polling signal whether or not there is data transmission 
from the relevant station (step 106). If there is the data 
transmission, the control station decides whether that 
data, transmission has been completed or not (step 
107). If that data transmission <has.been completed or it io 
is decided that there is no -data transmission at step . 
1 06, it is decided whether the data transmitting region- of - . 
this frame will finishcor not (step 108); If the dataitrans- • 
mitting region will not finish, the step returnsto step 105 
and the polling signal is transmitted to next station.. If -it ^ is 
is decided that the data transmitting region, of the^frame o .■ 
will finish at step 108, processings of this frame areiin*^ 
ished and, processings of next .frame will be repeated.; 
from step 101. *? ., r ,. <: . 

[0044] t> Referring to the flow chart of Rgure^processr - 20 
ings performed in each frame by the. communicating i <• 
statign will be described. When receiving the frame syn- c 
chroni;zing signal, (step 201), the communicating station 
operates to: transmit and ? receive the test stgnatat a tin*-: 
ing established by the frame synchronizing signal {steps* 25 

202) and then operates tO;transmit the^test result intorro- 
mation i.e: a result ; of ;. receiving the test signal: (step;:*; 

203) . Subsequently, an operation to:receive;the-cornmU- ; .T; 
nication quality, information is performed during thersec-^o 
tion where the cqmmunicatipn quality; t infor.matior> irs :.n3o 
transmitted (step 204). and then an operation \q;rece\vev^.} 
the system parameters is performed during the sectioned 
where the system parameters are transmitted (step . ^ 
205). -Next, it is 'decided whether the ; polling isignat -.is ; < 
received .or not (step 206).. If the. polling^ signal . .is -,3S 
received; then itjs decided whether or not the.i polling 
signal is addressed to one's own station (step 207); If it 

is addressed to hi s^ own station, then it is decided . -- 
whether or not there is any, data to be transmitted from..;, 
his own station (step, 208). If there is data to be transmit*;? "40 
ted, an operation to transmit the data will be performed - ' 
(step 209). ; • , T ; , » 

[0045] If ,it is decided that the: polling signal is not 
addressed to his own station at step 207, the communi- 
cating station receives data transmitted from each com-.:. 45 
municating station (step 212) to depide .wh ether or not.v 
the received r data is addressed to his own station (step 
213) and if the data is addressed to his own station, it 
operates to acquire the received (data (step 21 4). r 
[0046] When the polling signal is^not received ;ai step ...so 
206, when there is<no data to be transmitted at step 208,-= 
when data has been transmitted at step 209, when it is- 
decided that transmitted data is not nat^dressed to his . 
own station at step 213, and .when; the^received :data . 
has been acquired at step 214, then -it»:js decided^ 55 
whether the frame at that time will finish or not (step- 1 
210). I* the frame will not finish, processing returns to 
step 206 so as to wait for the polling signal f rorrHh^ con-* ,„-. 
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trol station. If it is decided that the frame will finish at 
step 210, processings in this frame are finished and 
then processings in the next frame will be repeated from 
step 201. In addition, when the operation to transmit 
data is performed at step 209, the data is transmitted 
only to the station which is decided to be capable of 
direct communication from this station based on the 
communication quality information received at step 204. 
[0047] By processing in this way for wireless transmis- 
sion, it will be possible, within the managing region at 
the head of every frame, to test the conditions of com- 
munication among the respective communicating sta- 
tions, sum up the test result by the control station and 
controh : appropriately the wireless communication 
among ; region the respective communicating stations 
based on the totaled communication quality information. 
Furthermore, the totaled communication quality infor- 
mation is transmitted, in every frame, from the control 
station to all communicating stations and so each com- 
municating station can find the station with which direct 
communication can be made, thus eliminating datat 
transmission to the station with which no communica- 
tion- can be made. • 

[0048]:.:. Next, 1 a second embodiment according to the 
present-: invention will be described with reference to 
Figure^to^Figure 12Hn Figure 9 to Figure 12 showing 
the second,embodiment, parts corresponding to those 
of Figure 1 to > Figure 8 described above on the first 
embodiment are denoted by the same reference numer- 
als to ©mit their'detafled'description; 
[0049} t In/this example, the configuration of network 
system is 'identical: witrv the above 1 described first 
embodiment. Thus, as : is shown in Figure 3, the system 
is comprised of seven wireless nodes WNT'to WN7 and 
oneFinode WN4 (this node can communicate directly 
with rail other 'stations.) of them is- the ^control 1 station. 
Communications with other communicating stations are 
performed under the control of the control station. 
[0050] --.In this context, when the only nodes connected 
by a straight tine as shown in Figure 3 can make direct 
communication-; with .one another among the nodes 
Wr>& to^WN7 with tne network configuration shown in 
Figure 3, if data is to be wirelessly> transmitted among 
the communicating- stations which cannot make direct 
communication with each other, the present example is 
arranged so that a relay station is specified to allow data 
to be transmitted.on a relay transmission under the con- 
trol of the control statiom 

[0051] Figure 9shows anr arrangement of the commu- 
nicating stations'of. the present example where the relay 
transmission :is performed. When the first wireless com- 
municating station 20 and the second wireless commu- 
nicating station 30 are in such a positional relationship 
that they cannot make direct communication with each 
other,- a third wireless communicating station 40 is 
caused to relay 1 the transmission. For instance, in the 
example of Figures, it is considered that video data and 
audio:data reproduced by the video disc player 3 con- 
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nected to the wireless node WN3 are transmitted wi re- 
less I y once to the wireless node WN1, which relays to 
the wireless node WN2 on wireless transmission, 
thereby making the first monitor, or video receiver 2 
connected to the wireless node WN2 to receive it for dis- 5 
play. 

[0052] The first wireless communicating station 20 
and the second wireless communicating station 30 
forming a sender and a receiver have the same conf ig- - 
uration as those of the first embodiment described refer- 10 
ring to Figure 1. The third wireless communicating 
station 40 to relay has also the same configuration as * 
those of the first and second communicating-stations ■ 
20, 30 basically. Thus, the.third wireless communicating 
station 40 has.a data I/O interface unit 42. which proc- * ■ is 
esses data received at an input terminal 41 to convert 
into data for transmission and supplies the processed^?- 
data to a transmitter unit 43 which processes it to make 
a transmitting signal. The transmitting signal is supplied ' 
to an antenna 45 through a change-over switch 44 for 20 ■ 
transmitting by wireless. 

[0053] Also, a wireless signal received by the antenna r* 
45 is supplied through the change-over switch -44 to a . 
receiver unit 46 which operates to demodulate it into . 
received data. The received data is supplied to the: data ; 25 
I/O interface, unit 42 which converts it to serial data of ; 
predetermined format or the like for outputting from an ; 
output terminal 47. . • i- . : . 

[0054] r The configuration described so far is the same < 
as those of other wireless communicating stations. :3£? 
However, in case of the station which is capable. of the > 
relay transmission, the data I/O interface unit 42- r- 
includes a buffer memory for storing once the data sup- - 
plied to the interface unit 42 after being processed to 
receive by the receiver unit 46. The interface- unit 42 has 35 
a function that, when ; a liming has come when one's 
own station is transmit due to the polling signal, and the- 
like, the interface unit returns the received data stored in 
the buffer memory to the transmitter 43 which proc- . 
esses it for wirelessly transmitting to the destination ao 
from the antenna 45. Further, the station which is capa- * 
ble of the relay transmission is not limited to a particular 
station and alt- stations within tbe network system may 
be configured so that they can relay. 

[0055] In case of the above-mentioned configuration,' 45 
processings when data (asynchronous data or iso- 
chronous data) is relayed from the first wireless commu- 
nicating station 20 to the third .wireless communicating 
station 40 from where the data is transmitted to the sec- 
ond wireless communicating station 30 will be so 
described below. > 
[0056] First of all, in this example, data is transmitted 
on the frame structure established under the control of 
the control station in .the same way as the first embodi- - 
ment. In other words, as shown in FIG. 10A, the manag- . 55 
ing region is provided, in each frame and the remaining - ? 
section is used as the data transmitting rigion. 
[0057] FIG. 10B shows details of the managing.*?. 
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region. From the head of the region, the frame synchro- 
nizing signal, the test signal, the test result information, 
the communication quality information, the system 
parameters an relay information are transmitted 
sequentially. In this regard, the frame synchronizing sig- 
nal, the communication quality information, the system 
parameters and the relay information are signals which 
are transmitted from the wireless control station 10. 
Each wireless communicating station decides the frame 
cycle by receiving the frame synchronizing signal. 
[0053] During sections of the test signal and the test 
result information are transmitted corresponding signals 
from other wireless communicating stations in a prede- 
termined order. The control station produces the com- - 
munication quality information based on the test result 
information and transmits it to each communicating sta- 
tion. These test signal, test result information and com- 
munication quality information are transmitted in the 
identical manner as the aforesaid first embodiment. 
[0059] During the section of system parameter is . 
transmitted ' information on various parameters of the 
network system, which information needs to be notified 
from the control station to each communicating station. 
In the communicating station except the control station, 
when receiving those system parameters, its controller 
sets various.-items indicated by those parameters in the 
corresponding states. . 

[0050] In. this example, the relay information is further 
transmitted after the system parameters' and by this 
relay information the communicating station which plays 
the relay part is specified.' In the communicating station 
side specified by the relay information, when a data 
transmission requiring to be relayed occurs, the control- 
ler unit of that station performs the corresponding con- 
trol of processing so that it - may operate as the relay 
station: 

[0081] When the so far described managing origin has 
finished, the remaining section within one frame turns 
into the data transmitting region, in the data transmitting - 
region, data (asynchronous data or isochronous data) is 
transmitted among -the communicating stations ! under 
the control of the control station. In case of the present 
example, communications among the stations take 
place under the polling :cdntroi of the control station. 
Processings for communication under the polling con- • 
trol are the same as those described referring to Figure 
5 on the above-mentioned first embodiment. In addition, ' 
when each communicating station intends to transmit 
by wireless on the relay transmission, its controller unit 1 
decides the:relay station based on the relay information 
transmitted from the control station to transmit wire- 
lessly-regarding the relay station as a direct destination, 
and adds on that occasion also information indicating 
that this is=the: relay transmission as well as information 
on the^final destination after being relayed when trans- 
mitting. 

[0052] .Next, processings performed by the control sta- 
tion and the communicating station in every frame cycle 
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when the relay transmission is enabled with the frame 
structure for the present example will be described ' 
below with reference to flow charts of Figure 1 1 and Fig- * 
ure .12. Processings performed by the control station will 
be described first based on the flow chart of Figure 11. 5 
At the head of one frame, the control station operates to 
transmit the frame synchronizing signal (step 101). The 
control station waits during the test signal section, i.e. a 
section next to the framesynchronizing signal, receives 
the test result information (step, 102) transmitted during 10 
the next test result information section, ; sums up the; 
received test result, information to produce the commu-. . 
nication quality information, and transmits the produced- \ 
communication quality information (step 1 03). ; Next, the . 
control station operates to transmit the system parame-. , 75 
ters during the system parameter section (step 1 04) and .- 
further, operates to transmit information on specifying : 
the, relay station (step 110), thus completing prqcgss-r 
ings in the- managing region. . , ry . - t? > 

[0063] Processings in the data transmitting regional " \20 
basically the same as those* of: the embodiment 
described above referring to, therf low chart of; Figure* 6: 9' 
Specifically, the control station operates io.transmitHhe rr: 
polling Stignal. (mediating* signal)' for calling m turn each >.>■ 
communicating station- (step 105) and decideswhetherw^ 
or not there is a data transmission fromta corresponding;.}.^ 
station by transmitting the polling signal 1 (step :t06>, tf«o:: 
there is. the data transmission- it decides whether :thfelf:l 
transmission has finished or not (step 107)*; tf theidata =: 
transmission has finished ©nit is. decided that ftbere/is inaie 30 
data transmission at step 106, then it .decides ^whether);; 
or not, the data transmitting region of/this.framewifrfin^; r 
ish (step 108). If the data transmitting: region will Inofrf in-v 
ish, the processing returns to step 105 for transmitting * 
the polling signal to the next station. If it decides, that theu : 35 
data transmitting region of this frame will finish> . 
processings in this frame are finished and then process*- C 
ings in the next frame will be. repeated, from step; 1 01 .s ' r '■* 
[0064] Next, processings performed in each frame by * 
the communicating station in the present example wilb 40 
be described with reference, ta the tlow chart of-Figure:.- 
12., When receiving ithe frame synchronizing signal- - 
(step 201 ), the communicating station operates to trans-, 
mit/receive the test signal at a timing established by; the., 
frame synchronizing signal (step 202) and operates to; "45 
transmit the test, result information indicating result of'*' 
receiving the test signal (step 203). Subsequently;: it. 
operates to receive «the communication .quality informa- 
tion (step 204) dun" ng the section where ,the communis \ 
cation; quality information is transmits*, operates- to ? 
receive, the system parameters -(step< 205) during the 
section where, the system parameters are transmitted, \ 
and. operates to receive th^relay information (step 215)? 
during the section where the: relay information is trans- 
mitted. Next, the communicating ^station decides:^ 
whether the polling signal is received or not (step 206>. A r~: 
If the pojling signal is received, it decides whether theC 
polling signal is addressed to one's own station or not . 



277 A2 16 

(step 207). If the signal is addressed to his own station, 
it decides whether or not there is any data to be trans- 
mitted from his own station (step 208). !f there is data to 
be transmitted, it operates to transmit that data (step 
209). 

[0065] If at step 207 it is decided that the polling signal 
is not addressed to his own station, the communicating 
station receives data transmitted from each communi- 
cating station (step 212), decides whether or not the 
received -data is addressed to his own station (step 

213) , and operates to acquire the received data (step 

21 4) . if that data is addressed to his own station. 
[0066] If at step 21 3 it is decided that data is not for his 
own * 1 station, the communicating - station decides 
whether the data'is to be relayed or not (step 216) arid if 
the data is to be relayed, it causes the buffer memory for 
storing -transmitted data; to store the receiived data (step 
217)., . ■? ■ . 

[0067] >~ When the polling signal is not received at step 
1 206, when -there is no data to-be transmitted at ste£ 208, 
when data has been transmitted at Step 209, when the 
received data** has been aoquired at step 214 and when 
it is decided that data is : riot to be' r^layed at step 216, 
the comrnuhicating station decides whether the r frarrie at 
-that time;- will finish or. not (istep 2-10) and if the frame will 
not finisbl: it returns to step 206 and waits for the^olling 
signal frorh;the , :control station. 'If it is decided that the 
frame will finish at step 210, processings in this frame 
arefinished and then processings irMhe next frame will 
be repeated from step 201 In" addition, the data stored 
in the buffer -memory at step 21?7^is processed to be 
transmitted at step 209 after it^decided that the'polling 
signal isfaddressed to his 'own station at step 207. 
[0068] The processings to transmit by wireless in this 
manner will make it -possible, Ifke the case' of first* 
embodiment, withimthe managing region at the head Of 
every frame, tojest conditions of communication among 
the respective eornmuntcating stations, sum up the test 
result by the control station and control "wireless com- 
munication among respective the communicating sta- 
tions appropriately baised on the totaled communication 
quality, information. At the same time, if it is found that 
there are stations which cannot make direct communi- 
cation with one another from the communication quality 
information at that time, data is securely transmitted* 
among the respective communicating stations on the 
relay -transmission, thus ensuring data transmission 
within the network system to be performed. 
[0069] Further; having described here the example in 
which a single station relays once, a relay transmission 
over long distance may be enabled by relaying a plural- 
ity of times. 

[0070] In addition, having described above the 
embodiments in; which data transmission from each 
communicating station is performed by polling, with 
regard to the method in which the data t/ansmissiOn is 
performed in the data transmitting among, other method 
may be employed. 
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[0071] While the above described embodiments are 
arranged so that the managing region is provided at the 
head of one frame and the test signal, the test result 
information and the communication quality information 
are transmitted in the managing region at the head of 5 
one frame, these signals may be transmitted in other 
section within one frame. Also, the order in which the 
respective signals are arranged within the managing 
region is not limited to the aforesaid example. Again, 
regarding the test signal and the test result information, to 
while it is arranged that the test among all communicat- 
ing stations within the network system can be made in 
one frame, the test may be made over a plurality of 
frames- For example, it may be arranged that, during the 
test signal section within one. frame, only one communi- ts 
eating station within the system transmits the test signal 
and makes other communicating stations to decide the 
test result and transmit the result from the stations, thus 
making a piece of communication quality information to 
be produced over the number of frames corresponding 20 
to the number of the communicating stations, ; • 
[0072] Furthermore, instead of deciding the communi- 
cation quality in every frame, the test signal and the test 
result information may be transmitted at every predeter- c 
mined frame for deciding. In other words, the test signal 25 
and the test result information may be transmitted, e.g. 
once per dozen frames and in other frame" period the 
test signal and the test result information "from each 
communicating station may be stopped 1 from - being 
transmitted. - -*■ .3 30 

[0073] Moreover, while in the aforesaid embodiments 
the decision of communication quality is made in two 
stages of whether communication is possible or hot, the 
decision may be made in more stages for obtaining the 
more detailed test result information from a result of the 35 
decision. ... 
[0074] Furthermore, while each communicating sta- 
tion detects the received power data', the likelihood data 
and the error correction rate data to decide the recep- 
tive condition from the respective data, it will be possible 40 
to decide the receptive condition by detecting only at 
least any one of those data. • 
[0075] According to the first wireless communication 
method, each communicating station can find the qual- 
ity of communication with other communicating station 45 
within the system by receiving the test signal and decide 
conditions of communication within the system by mak- 
ing the communication quality information among the 
respective communicating stations to be produced on 
the basis of the quality of communication and transmit- so 
ting it to each communicating station. Therefore, it will 
be possible to ensure wireless transmission within the 
system by transmitting wtrelessly to the only companion 
which is decided to be in good conditions of communi- 
cation. • 55 
[0076]" According to the second wireless communica- 
tion method/ in dependience on the first wireless com- 
munication method, each "communicating station 



receives the test signal transmitted from other commu- 
nicating station, produces the test result from the recep- 
tive condition and transmits the test result, ■ thereby 
allowing the communication quality information to be 
satisfactorily produced based on the result of actual 
transmission as well as allowing the control station to 
sum up satisfactorily the communication quality infor- 
mation. 

[0077] According to the third wireless communication 
method, in dependence on the second wireless commu- 
nication method, the control station receives the test 
result transmitted from each communicating "station, 
holds it and transmits the communication quality infor- 
mation based on the test result to each communicating 
station, thereby enabling each communicating station 
also to grasp conditions cf communication with other 
station. 

[0078] - According to the fourth wireless communica- 
tion method,; in dependence on the third wireless com- 
munication method, when the communicating station 
capable of direct communication is grasped by the test 
result, if there is any request for data transmission 
among the communicating stations which are grasped 
to be incapable of direct communication, the control sta- 
tion "specifies the relay communicating station during its 
access control to process for the relay transmission, 
thereby allowing also wireless transmission between 
the communicating stations within the system which are 
incapable of direct communication to be performed sat- 
isfactorily 1 on the relay transmission according to 
instructions of the control station. 
[0079] According to the first wireless communicating 
apparatus, wireless communication with other wireless 
communicating apparatus is performed in the frame 
cycle and in the managing field within the frame cycle 
the quality of communication with othief wireless com-* 
municating apparatus can be checked based on the test 
signal'and the test result can be transmitted to the con- 
trol apparatus or the like. 

[0080] According to the second wireless communicat- 
ing apparatus, because, in' dependence on the first 
wireless communication apparatus, it comprises the 
test result- generator unit for generating the test result 
from at leasf one of the receptive intensity when the 
communication processor unit receives the test signal, 
the degree of data error and the likelihood when the 
error is corrected, it will be possible to generate satisfac- 
torily the test result on the bases of conditions of actual * 
communication. 

[0081 ] According to the third wireless communicating I 
apparatus, because, in dependence on the first wireless 
communication apparatus, the communication proces- 
sor unit transmits or receives the isochronous data "or 
the asynchronous data in the data transmitting region 
under the control of trie controller unit among other wire- 
less communicating apparatus, wireless transmission of 
the isochronous data or the asynchronous data can be 
well performed. 
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j 0082] According to the fourth wireless communicat- 
ing apparatus, because, in dependence on the third 
wireless communication apparatus, the communication 
processor unit receives the communication quality infor- 
mation transmitted in the managing region from the con- 
trol apparatus, the controller unit deciding the 
communication quality information received to grasp 
other wireless communicating apparatus capable of 
direct communication, and the controller unit causing 
the communication processor unit to . communicate „ 
directly with only the grasped other, wireless communi- 
cating apparatus, direct transmission to the apparatus- 
within the system which. is incapable of direct communir 
cation will be eliminated and so wireless transmission 
without causing transmission error is ensured. n 
[0083] , According to the first wireless communication 
control apparatus, the communication quality informa- - 
tion representative of conditions of communications 
among the; respective wireless communicating appara- v: 
tus under the cpntrol of this control, apparatus! isctransr ^ 
mitted in the managing, region within the frame; cycle y 
and ( each wireless communicating apparatus can grasp.-- 
the communication condition within the^ommunication,, 
network, . thereby allowing .sure transmission . whose.;; 
transmission conditions- a<e grasped to be perform§d ri , 
when each ..wireless communicating .app^r^tus jtran^-.: 
mits by wireless. ^ - : •> ■ .v-. '- 

[0084] According to the second, wireless cprnrnunicaT ■>■.- 
tion control apparatus, because^in dependence on the-, : 
first wireless communication control apparatus, ithe^i 
transmitter unit transmits in the data transmitting t regionM 
a signal:for the access. control of com rnuni cation among »y 
the plurality of wireless communicating apparatus, jt wjlb 
be possible.to ensure.wireless transmission -arnpng the: r . 
respective communicating apparatus under frie> control , 
of this control apparatus by *the ; access control signal. !: <■ 
[0085] According tojhe third wireless , communication i ! : 
control apparatus, when there is any wireless cprnmuni- ; 
eating apparatus which is decided to be incapable,. of v 
direct/communicatipn. frorji tfte test result; in the first- 
wireless communication controKapparatusr the transmit- - 
ter unit transmits * information for specifying ^a wireless, 
communicating apparatus to be the relay , station, > 
thereby enabling, the control processing of relay trans-- 
mission to-, be welL performed on. the basis of . the- 
grasped conditions, of communication within the com- 
munication network, -•>.,.- ! S 
[0086]- Having described, preferred embodiments of. 
the present invention with reference to the accompany-! , 
ing drawings,- it -is to.-. be understood .tlpat Jhe, present . 
invention, is not limited to the above-mentipged, embodir . 
ments and that various changes and modifications can 
be effected therein by one skilled, in the art ^without 
departing from the spirit or scope, of ,the present inven- , 
tion as defined in the appended .claims. ,- T . \-. 
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Claims 

1. A wireless communication method in which a con- 
trol station controls accessing in wireless communi- 
cation among a plurality of communicating stations, 
said method comprising the steps of: 

transmitting wireless signals of frame structure 
by said wireless communication under the-con^ 
trol of said control station, said frame structure 
of wireless signals including -a managing region 

*> . c and a data transmitting region, 

transmitting, in said managing region, test sig- 

' . nals for checking the quality of 'communication 
among said plurality of communicating stations 
-and communication quality information repre- 
sentative of said : quality of 1 communication ' 
among said plurality of communicating sta- 
tions, and ■ 

/ . transmitting,- in said data transmitting region, 
isochronous data or asynchronous data under 
... ,the access control of said- control station. 

2. A.jwireless communication method according to 
Cl^.m t, wherein * -, : o*. 

reaohiof-said communicating stations receives 
> j/ir>said test signal transmitted: from other commu- 
- ^nicating. station-, produces a test result f<pm 

receptive conditions of said signal and v trans- 
^r^mits said test result. . v . - 

3. A wjreless communication method according to 
Claim 2,:wherein . r-. 

said control station receives said test result 
. transmitted from, each communicating station 

to hold-said result and transmits said communi- 
,. fcation quality information based - on said test 
^esuiuo each communicating station. 

4. A wireless communication method according -.-to 
Claim 3,- wherein (i \ -. * » •.. \ 

'■ : v. : 

said control station determines which commu- 
nicating; stations are capable of direct commu- ; 
nicatipn based on said test result transmitted 

, from each communicating station, f ^nd if there 
- is any, transmission request for isochronous 
■data or asynchronous, data between, com muni - 
eating-, stations which are determined to be 
incapable of direct communication, said-control 
station specifies a relay: communicating station 
during its access control; : \ 
said relay communicating station retains tem- 

, , porarily said isochronous data or .synchronous 
. data, received and transmits again said tempo- 
rarily,, retained isochronous data pr asynchro- 
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6. 



nous data under the access control of said 
control station. 

A wireless communicating apparatus in which wire- 
less communication with other wireless communi- 5 
eating apparatus is performed under the access 
control of a predetermined control apparatus, said 
wireless communicating apparatus comprising: 

a controller for controlling a communication in a .id 
frame cycle established by said control appara- 
tus, and 

a communication processor for transmitting or " 
receiving, under the control of said control sec- - " ; 
tion, in a managing region established in a first is;\ 
timing section within said frame cycle, a test 
signal for checking the quality of communica- 
tion with other wireless communicating appara- 
tus and a test result based on said test signal. 

A wireless communicating apparatus according to • 
Claim 5, comprising 



a test result generator for generating said tesfj 
result from at least one of a receptive intensity^ 25 
when y 
said communication processor receives said.* 
test signal, a degree of data error and th& like- 
lihood in error correction. 



a controller for making communication among 
said plurality of wireless communicating appa- 
ratus to be performed in a frame cycle, estab- 
lishing a managing region in a first timing within 
said frame cycle and establishing a data trans- 
mitting region in a second timing, 
a receiver for receiving, in said managing 
region, information which is transmitted from 
each of said wireless communicating appara- 
tus and is representative of a test result of con- 
ditions of communication with other wireless 
communicating apparatus, and 
a .transmitter for producing communication 
* quality information frc>m a result of decision by 
said controller deciding said received informa- 
tion representative of said test result and trans- 
mitting said produced" communication quality 
information in said managing region. 



10. A .'wireless communication 
according to Claim 9, wherein 



control apparatus 



said transmitter- transmits signals for the 
access control of communication among said 
plurality of wireless communicating apparatus 
. in said data transmitting region. 



T1r~A wireless communication control 
- according to Claim 9 or 10, wherein 



apparatus 



A wireless communicating apparatus, according to 
Claim 5 or 6, wherein »■ 

*! ' • 

said communication processor transmits or 
receives, under the control of said controller, in- 
a data- transmitting field established., in a sec-, 
ond timing within said ; frame cycle, isochronous' 
data or asynchronous data" to or from other 
wireless communicating apparatus. . 

5 - r • - 

A wireless communicating apparatus, according to 
Claim 5, 6 or 7, wherein . * : j 



30 



35 



if there is any wireless communicating appara- 
-tuslwhich is decided to be incapable. of direct 
communication from said hst result, said trans- 
mitter transmits information for specifying a 
wireless communicating apparatus forming a 
relay station . 



- 40 



said communication processor receives com- ?, 
munication quality information transmitted from 45 ■ 
said control apparatus : ! in said managing .■ -~ 
region, said controller deciding said communi- 
cation quality information received, determines 
other wireless communicating apparatus: capa- 
ble of direct communication, and causes said so 
communication processor to communicate 
directly with only other wireless communicating 
apparatus thus determined. 

A wireless communication control apparatus for 55 
controlling accessing in wireless communication 
among a plurality of wireless communicating appa- 
ratus, said control apparatus comprising 
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